We present coordinates and available photometric information (either from previous or recent broadband UBV observations, and near-infrared photometry from the 2MASS Point Source Catalog) for 12056 stars (11516 of which are unique) identified in the HK Survey of Beers and colleagues as candidate field horizontal-branch or A-type stars. These stars, in the apparent magnitude range 10 ≤ B ≤ 16.0, were selected using an objective-prism/interference-filter survey technique. The availability of 2MASS information permits assembly of a cleaned version of this catalog, comprising likely blue horizontal-branch (BHB) stars or blue stragglers in the color interval −0.2 ≤ (B − V ) 0 ≤ +0.2, which are of particular interest for investigation of the structure, kinematics, and dynamics of the thick disk and inner halo of the Milky Way, the total mass and mass profile of the Galaxy, and as potential foreground/background objects in efforts to bracket distances to high velocity clouds of H I. A comparison of the stars classified as high-likelihood BHB candidates with previous classifications based on UBV photometry and medium-resolution spectroscopy indicates that this class contains 78% correct identifications.
Introduction
It has long been recognized that stars in the horizontal-branch stage of evolution are attractive probes of the Galactic thick-disk and halo populations, owing to their relatively large numbers as compared to other blue objects, and to the ease with which reasonably accurate distances can be determined.
Until quite recently, the primary discovery method for field horizontal-branch (FHB) stars has been inspection of wide-field objective-prism plates obtained during the course of surveys of the Galactic halo (e.g., Pier 1982; Beers, Preston, & Shectman 1988, FHB I; MacConnell, Stephenson, & Pesch 1993; Rodgers, Roberts, & Walker 1993; Beers et al. 1996, FHB II) . The most recent survey of this type, the Hamburg/ESO Survey (HES) of Christlieb and collaborators (Christlieb 2003) , also identifies large numbers of FHB candidates (Christlieb et al. 2005) . A number of important studies of the structure and kinematics of the Galaxy have been carried out with previously identified samples of horizontal-branch stars from prism-survey studies. These include the work of Pier (1984) , Doinidis & Beers (1989) , Kinman, Suntzeff, & Kraft (1994) , Preston, Shectman & Beers (1991) , SommerLarsen et al. (1997) , and Thom et al. (2005) .
Photometric selection techniques (e.g., Norris & Hawkins 1991; Arnold & Gilmore 1992; Flynn et al. 1995) have also been used, in particular for the identification of more distant FHB stars. Such colorimetric selections have been limited, however, to inspection of small patches of sky. The advent of several large-scale photometric surveys in the optical (the Sloan Digital Sky Survey -SDSS, York et al. 2000; Adelman-McCarthy et al. 2006) , in the near-IR (2MASS; Skrutskie et al. 2006) , and soon, in the near-and far-UV (GALEX; Martin et al. 2005 ) are rapidly opening windows on large fractions of the sky for identification of likely FHB stars. Even before the formal completion of the SDSS in July 2005, several studies, e.g., Yanny et al. (2000) , Newberg et al. (2003) , Sakamoto, Chiba, & Beers (2003) , and Sirko et al. (2004 a,b) , made use of existing SDSS-selected FHB candidates for studies of the kinematics and dynamics of the inner and outer halo, and to identify the presence of substructure in the Galactic halo. Clewley et al. (2005) report on observations of SDSSselected A-type stars that appear to reveal the present of a distant Galactic stream some 70 kpc away. Brown et al. (2004) have shown how photometric selection of FHB candidates from 2MASS photometry can be used for similar applications.
For efficiency of subsequent follow-up observations of FHB stars (and for consideration of their clustering properties), it is particularly important to obtain as pure a catalog of FHB stars as possible. Given the apparently large fraction of high-gravity A-type stars in the thick disk and the halo (the great majority of which are likely to be blue stragglers) that might confound samples of FHB candidates 1 , one would ideally attempt to implement some gravity-sensitive probe. Indeed, Christlieb et al. (2005) have reported on just such an effort, making use of Strömgren indices obtained directly from the wavelength-calibrated HES plates; these authors report that they have achieved a contamination level of less than 16% from higher-gravity A-type stars.
The HK survey plates used in the catalogs described in FHB I and FHB II were not wavelength calibrated, nor did they cover as wide a wavelength range as the HES plates, so unfortunately no gravity separation can be effectively applied. However, the HK survey FHB/A candidates remain valuable for several reasons: (a) they extend to brighter apparent magnitudes (hence nearer distances) than alternative surveys (such as the SDSS, which has a bright limit on the order of g ≃ 14), (b) and they explore directions, in particular in the northern hemisphere, which are not covered by the HES candidates, and in the southern hemisphere, which are not covered by the SDSS candidates.
Over the course of the past few years, additional photometric information (in particular from the 2MASS survey) has come available for a large number of HK-survey FHB/A candidates. In the present paper we make use of this information to produce a cleaned catalog of HK survey blue horizontal-branch (BHB) candidates, by identification of the subset of stars with estimated B − V colors in the range −0.2 ≤ (B − V ) 0 ≤ 0.2. For completeness, we also make use of available measured UBV photometric information gathered for HK-survey candidate FHB/A stars over the past two decades. This information, taken as a whole, allows one to sub-classify the original HK-survey FHB/A candidates into three primary categories: high-likelihood BHB candidates, medium-likelihood BHB candidates, and lowlikelihood BHB candidates. This classification should prove useful for future observations of the sub-samples of greatest interest from the HK survey.
In §2 we describe the selection of the FHB/A candidates and the assembly of our catalog. Section 3 describes the methods we use to obtain estimated V magnitudes and B − V colors, based on 2MASS photometry, for catalog stars that lack this information. In §4 we discuss the likelihood assignments for the HK survey BHB candidates. The catalog of BHB candidates is presented in §5. A brief discussion, and plans for future observations of catalog stars, is given in §6.
Candidate Selection and Catalog Assembly
Details of the objective-prism/interference-filter technique employed in the HK survey have been provided elsewhere (see FHB I, FHB II, and references therein), and will not be repeated here. FHB II presents a discussion of the small differences in the survey techniques for the northern-and southern-hemisphere samples arising from the different emulsions and interference filters employed. We do not explicitly consider these differences in the present catalog.
A total of 132 acceptable plates located in the northern Galactic hemisphere and 169 plates located in the southern Galactic hemisphere were obtained during the course of the HK survey, 278 of which are unique (that is, without substantial overlap with other survey plates), for a total sky coverage of roughly 7000 square degrees. Table 1 lists the full objectiveprism plate log from which stars that have been incorporated into the present catalog are drawn. This Table supercedes the logs previously presented in FHB I and FHB II. Note that our present catalog includes some 3300 FHB/A candidates that were not included in either of these previous catalogs. Table 1 lists the plate numbers, equatorial coordinates, Galactic coordinates of the plate centers, and the total number of FHB/A candidates identified on each plate (including all of the stars originally classified as FHB/A, not just those within the restricted color ranges discussed below). The plate centers and Galactic coordinates of the plate centers were obtained by averaging the positions of the FHB/A candidates contained on them. The final column of Table 1 indicates the plates that have centers within 2 o of one another, and thus have substantial overlap. Figure 1 shows the positions of all of the HK-survey plates used in the assembly of the present catalog.
During the course of the visual selection and classification of candidates, the classifiers (Preston and Beers) assigned broad types within which the majority of FHB/A stars are likely to fall. These types were assigned based on the strength of the Balmer H-ǫ line and the CaII K line, both of which fell within the narrow 150Å window of spectrum admitted by the HK interference filter. These classes were AB, indicating a broad H-ǫ feature and absence of the CaII K line, and A, indicating a broad H-ǫ feature and the presence of a weakto moderate-strength CaII K line. Such distinctions become more difficult to make as the candidates approach either the bright limit (B ∼ 10.0, due to saturation of the photographic emulsion) or the faint limit (B ∼ 16.0, due to rising plate noise) of the survey. The classifiers also assigned discrete brightness estimates, as described in FHB I and FHB II. While useful for initial inspection of the catalogs, these brightness estimates clearly are subject to potentially large plate-to-plate variations, and to the personal biases of the classifiers.
Fortunately, we are now in a position to make use of a substantial amount of new photometric information, either from UBV observations of catalog objects that has been conducted over the course of the past few decades (including recent observations; see Beers et al. 2006) or, in particular, near-IR photometry from the 2MASS Point Source Catalog.
Matches with 2MASS
The coordinates of candidates measured from the HK-survey plates have an estimated r.m.s. scatter on the order of 2"-3", with occasional much larger deviations (up to 15") for stars near the edges of the prism plates. Hence, in order to search the 2MASS catalog, we initially obtained matches using a search radius of 20". This resulted in the identification of ∼ 99% of the stars in our complete catalog listing; roughly 20% of these matches resulted in more than one star from the 2MASS catalog being selected as a possible match. We consider a (single) star to be a successful match if the difference in the input (survey) coordinates and the 2MASS coordinate is less than 10", and the reported 2MASS J magnitude is roughly commensurate with the crude brightness estimates obtained during the visual classification process (see FHB II for further discussion of the brightness classifications). Figure 2 shows boxplots of the correlation between the assigned brightness classes for the complete set of initial (single star) matches with 2MASS J magnitude. As can be seen from inspection of this Figure, the brightness classifications roughly predict the corresponding 2MASS J magnitudes, albeit with a rather large scatter. Note that some of this scatter is attributable to the fact that the candidates cover a rather wide range in color. Table 2 summarizes robust estimates of the central location (C BI ,"mean") and scale (S BI , "dispersion") in the distributions of 2MASS J magnitudes associated with each brightness class (where the "BI" subscript indicates the use of the biweight estimators described by Beers, Flynn, & Gebhardt 1990) . As discussed in FHB II, we expect that there exists small differences in the typical J magnitudes between stars obtained from plates where different interference filters and photographic emulsions were employed (as well as from the different personal biases of the classifiers). For the purpose of the matching exercise we choose to ignore these small shifts, but they will obviously add some noise to the procedure. We consider a star to have a commensurate 2MASS J magnitude if the the difference between the J magnitude associated with its brightness class and the reported J magnitude is less than 1.5 magnitudes. This criterion eliminates no more than 3% of the initial matches.
All multiple identifications of FHB/A candidates with the 2MASS catalog were inspected in more detail. In the vast majority of cases, the closest star among the possible matches is clearly the correct choice, based on the comparison of expected J magnitude described above. In rare cases more than one match is possible, since more than a single star passes this comparison, and a confident choice is not possible. A number of these multiple matches are expected, based on the overlap of prism spectra of similar magnitudes on the original survey plates, in particular when the stars are approximated aligned along a north/south axis, which is in the dispersion direction of the HK-survey plates. Such stars are noted in the catalog listing described in §5 below.
Estimation of V Magnitudes and B − V Colors
We now make use of the subset of successfully matched stars from the procedure described above and with available broadband UBV photometry (from Doinidis & Beers 1990 Preston, Shectman, & Beers 1991; Norris, Ryan, & Beers 1999; Bonifacio, Monai, & Beers 2000; Beers et al. 2006 ) to obtain predictions of V magnitudes and B − V colors based on 2MASS J and J − H colors. First, we apply reddening corrections taken from Schlegel, Finkbeiner, & Davis (1998) . Note that for some stars at low Galactic latitudes, the Schlegel et al. reddenings (E(B − V ) S ≥ 0.10) have been revised slightly downward following the prescription of Bonafacio et al. (2000):
Here the subscript "A" indicates the adopted reddening. Figure 3a shows residuals obtained from the correlation between measured V 0 magnitudes (corrected for extinction assuming A(V) = 3.1E(B − V ) A ) and predicted 2MASS V 0,2M magnitudes. This regression was obtained for the 606 stars with available V magnitudes and located in regions with adopted reddening estimates E(B − V ) A ≤ 0.03. A robust (least median of squares) regression relation of the form:
with coefficients: a 0 = 0.599 (0.050), a 1 = 0.966 (0.030), a 2 = 2.645 (0.100), a 3 = 0.927 (0.200) has R 2 = 0.98 and ǫ= 0.14, where R 2 indicates the fraction of the variance in the estimate that is accounted for by the correlation, and ǫ indicates the expected error of the prediction (in magnitudes). The parenthetic quantities following each of the coefficients are the one-sigma estimates of their errors. Note that the use of a robust regression approach means that this relationship is not unduly affected by the presence of outliers. 
with coefficients: a 0 = 0.021 (0.002), a 1 = 0.913 (0.023), a 2 = 2.129 (0.21) has R 2 = 0.74 and ǫ = 0.08. As before, the parenthetic quantities following each of the coefficients are the onesigma estimates of their errors. As indicated by the small value of ǫ, the above relationship provides a useful means of obtaining an estimated (B − V ) 0 color for the FHB/A candidates from which we wish to select likely BHB candidates. Note that the typical errors on the known (B − V ) 0 colors (∼ 0.01 − 0.02 mags) and the 2MASS (J − H) 0 colors (∼ 0.04 mags) can account for roughly half of this scatter. Errors in the reddening estimates add another source of scatter.
Assignment of BHB Likelihood
The classifications of candidate FHB/A stars in the HK survey extend over a rather broad color range, −0.3 ≤ B − V ≤ 0.6. Although there surely exist bona-fide FHB stars over this entire range, in the redder portion there also exists a substantial number of stars that are not BHB stars, but rather, are metal-deficient main-sequence or subgiant stars located near the turnoff of the halo-or thick-disk populations that were mistaken for hotter stars in the initial prism-spectra classifications. At the bluer end of this range, there also exist sdB and halo blue stragglers that can be confused with BHB stars (see the discussion of these points in Wilhelm et al. 1999a ). Hence, we choose to isolate the subset of our catalog objects that have the greatest likelihood of being bona-fide BHB stars. This assignment is of course only approximate, but it should prove useful for prioritizing the targets of greatest interest for future spectroscopic and photometric follow-up observations. The BHB likelihood is assigned in the following manner:
• High (H): The star has either a measured or estimated (B − V ) 0 color in the range
The star has either a measured or estimated (B − V ) 0 color in the range
• Low (L): The star has either a measured or estimated (B − V ) 0 color in the range lying outside of −0.3
Given the errors in the 2MASS (J − H) 0 colors (hence in the predicted (B − V ) 0,2M colors), as well as in the reddening estimates, there will be stars with incorrect assignments of BHB likelihood, but we believe that the exercise is still of value.
If a star has no measured B − V color, and no 2MASS information is available, which can occur for a variety of reasons, including the possibility that the star is an RR Lyrae variable caught by 2MASS at the "wrong" (i.e., faint) phase, or has poor coordinates from the HK-survey prism plates, the above assignments of BHB likelihood cannot be made. As discussed in §2.1, some candidates have multiple possible 2MASS identifications that could not be resolved with confidence, or had flags raised in the 2MASS catalog that indicated possible contamination from nearby stars or other problems. These are identified in the catalog listing discussed below. Table 3 presents our final catalog of FHB/A candidates assembled from the HK survey. We have grouped the stars by the plate on which they were originally discovered.
The Catalog
For each FHB/A candidate, Table 3 lists: The star name (Column 1), its brightness classification from visual inspection of the HK survey plates (Column 2), its coordinates from the HK-survey measurements (Columns 3 and 4), its Galactic coordinates (Columns 5 and 6), its measured V magnitude (Column 7) and B − V color (Column 8), where available, the adopted reddening estimate (Column 9), its 2MASS J magnitude (Column 10) and 2MASS J −H color (Column 11), where available, its extinction-corrected V 0 magnitude (Column 12), its predicted V 0,2M magnitude (Column 13), based on the correlations discussed above, its reddening-corrected (B−V ) 0 color (Column 14), and its predicted (B−V ) 0,2M color (Column 15). The BHB probability classifications discussed above are listed in Column 16. Stars where there remained some difficulty in either assigning a confident 2MASS match, or where the 2MASS flags indicated possible problems with the photometry, are indicated by the ":" attached to the probability classification. Stars for which no suitable match in 2MASS could be found are assigned an "X" for their probability classifications. In Column 17 we list, where available, the classification of the star assigned by Wilhelm et al. (1999b) , which requires that the star have both UBV photometry and medium-resolution spectroscopy available. These classifications are: (1) FHB -indicating that the star has a derived temperature and gravity consistent with a horizontal-branch identification, (2) FHB/A -indicating that it was not possible, based on the data in hand, to differentiate between a horizontal-branch and a high-gravity A-type star identification, (3) A-V -indicating that the star is a likely high-gravity object (note that this includes some stars with temperatures cooler than would usually be considered for assignment of a type A designation), and (4) Am -indicating that the star is a likely metallic-line A-type star. The interested reader should consult Wilhelm et al. (1999a) for a more detailed discussion of these classes. Table 4 lists the adopted 2MASS identifications for the entire set of stars listed in Table  3 , as well as their 2MASS coordinates (which are in most cases more accurate than the HKsurvey coordinates listed in Table 3 ). In the final column the stars with multiple HK-survey identifications are provided. Note that some of these multiply-identified stars are not present in the FHB/A candidate catalog, since they were not classified as such in the HK survey.
Discussion
From the sample containing 11453 (unique) FHB/A candidates with available measurements or predictions of (B-V) 0 , 7250 (63%) are assigned to the high-likelihood BHB category, 2964 (26%) to the medium-likelihood BHB category, and 1239 (11%) to the low-likelihood BHB category.
The combination of a low-resolution spectroscopic assignment based on the presence of a broad H-ǫ feature in the HK-survey prism spectrum, and colors (either measured or estimated from 2MASS) should result in a relatively clean sample of BHB candidates. As mentioned above, this still does not remove the difficulty that is expected to arise from the presence of blue stragglers in the same color range as BHB candidates. However, at least it should practically eliminate potential contamination from stars that may be too hot or too cool to be likely BHB stars, and thus should enable far more efficient spectroscopic follow-up of this sample for a variety of purposes.
We can obtain an idea of the success of the likelihood assignments from consideration of the classifications given for the subset of 661 unique stars included in our present catalog that have been studied by Wilhelm et al. (1999b) . Table 5 summarizes this comparison. As can be seen from the Table, 78% of the unique candidates in common with Wilhelm et al. for which we assign likelihood class "H" were classified by Wilhelm et al. as FHB or FHB/A (their indeterminant gravity class). For the likelihood classes "M" and "L", these fractions drop to 37% and 30%, respectively. We conclude that future observations of the likelihood class "H" stars will contain a large fraction of bona-fide BHB stars. Many of the remaining stars in this class will be likely blue stragglers.
The likely BHB stars in our catalog form the basis for extensive studies of the kinematics and structure of the thick disk and inner halo of the Galaxy. In fact, this has already begun. Over the past few years, we have been gathering medium-resolution spectroscopy for many hundreds of the BHB targets listed in Table 3 , in particular in the fields of greatest interest for assessment of the dynamical model described in Sommer-Larsen et al. (1997) . These data will be combined with additional observations of HES FHB candidates, which reach to greater distances than the HK survey candidates, in order to better constrain the model. Furthermore, the high-likelihood BHB candidates that are located in the directions of the high velocity clouds of H I (Wakker & van Woerden 1997) are being studied at high spectral resolution in order to bracket the distances to such clouds (see, e.g., Thom et al. 2006) . Since many of the BHB candidates in our catalog are expected to be located within 10 kpc of the Sun, it is possible to make use of detectable proper motions (either alone, or in combination with available radial velocities in order to obtain full space motions) that are either already available from a number of sources (e.g., UCAC2; Zacharias et al. 2004; USNOB+SDSS; Munn et al. 2004) or that will become available in the near future, e.g., from ongoing surveys such as the Southern Proper Motion program of van Altena and colleagues (Girard et al. 2004 ) . Such information will provide valuable constraints on the change in the kinematics of the Galaxy in the poorly understood thick-disk/halo transition, and can be combined with other much more distant samples of BHB stars (e.g., from SDSS, see Sakamoto et al. 2003 , Sirko et al. 2004b ) in order to study the distribution of mass from the inner to the outer halo of the Galaxy. Table 3 is published in its entirety in the electronic edition. A portion is shown here for guidance regarding its form and content. 
